為城市環境設計之微型風力發電機系統 by Leung, YC et al.
Title 為城市環境設計之微型風力發電機系統
Author(s) Leung, YC; Leung, MKH; Gambarota, L; Deng, Y
Citation
為城市環境設計之微型風力發電機系統. In 霍偉棟主編, 潔淨能源與環
境: 港大學者為改善環境分享專業知識, p. 57-66. 香港: 香港大學工程
學院, 香港大學潔淨能源與環境項目, 2011
Issued Date 2011
URL http://hdl.handle.net/10722/149342
Rights Creative Commons: Attribution 3.0 Hong Kong License
57 
4 ?????????????????????     
 
????? 1?????? 2?Gambarota, L.3??? 1 
1????????? 
2????????????? 
3Motorwave Group (Holding) Ltd. 
 
4.1 ?? 
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????????????????
?????????????????
?????????????????
??????????????CFD?
?????????????????
?????????????????
?????????????????
?????????????????
?? 
 
 
? 4-1?????????????? 
 
4.2 ?? 
 
????????????????
?????????????????
?????????????????
?????????????????
? ? ? ? ? ? ? ? ? ? ? ? ?
[REN21]?????????????
?????????????????
58 
?????????????????
???? 
  
?? ????
??? 
?? 
??* 20% 2020? 
?? 25% 2025? 
?? 15% 2020? 
?? 20%  2020? 
??? 4.5% 2020? 
?? 1.63% 2014? 
 
*???????????????
[2011?????] 
 
? 4-1????????????  
 
????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????????? 20 GW??? 200 
GW?GWEC???????????
????????????????
?????????????????
????????????? [Jureczko 
et al. 2005 ?]???????????
?????????????????
?????????????????
???????????? ?????
?????????????????
???????? 
 
????????????????
????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????????? 
 
????????????????
?????????????????
?HAWT?????????????
???????????CFD????
?????????????????
?????????????????
???Deng 2008??? 
59 
 
4.3 ???????????? 
 
??? 4-2 ???????????
????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????[Hirahara et al. 2005
?]? 
 
????????????????
?????????????????
?????????????????
??[Habali & Saleh 2000?]?????
?????????????????
?????????????????
?????????????????
?????????? 4-2 ?????
?????????????????
?????????????????
?????????????????
?????????????????
??????????????? 4-
2? 
 
 
 
? 4-2 ???????????? 
 
 
 
????????????????
?????????????????
?????????????????
60 
?????????????? 4-1 ?
?????????????????
?????????????????
?????????????????
???   
 
?? ?? 
??????????? 234 ?
? 
?????? 115 ?
? 
?????? 50?? 
???????????
? ? ? ? ? ? ? ? ?
?α? 
30° 
???????????
???????????
????β? 
21° 
??????Z? 60?? 
?????NB? 8 
?????(Σ)   (σ = NB x 
As / ?R2) 
52.2% 
? 4-2 ??????????????
?? 
 
 
 
 
4.4 ?????????????? 
 
????????????????
?????????????????
???? 
 
?????? CFD ???????
????????????????
??  
? ????????????????
???? 
? ????????????????
????????????????
?????? 
? ????????????????
????? 
 
????????????????
????????????????
[Deng 2008?]? 
 
4.4.1 ? ? ? ? ? ? ? ? ? ? ?
?TSR? 
? 4-3 ?????????????
???Cp?? TSR?λ???????
?????????????????
?????????? TSR?????
?????????????????
?? TSR??[Johnson 1985?] ???
61 
?????????????????
????? TSR??????????
??????????????? Cp-λ
?????????????????
?????????????????
?????????? 12%? 
 
 
? 4-3 ???????? Cp- λ??? 
 
4.4.2 ???????? 
????????????????
?????????????????
?????????????????
????????????????
?? 
 
????????????????
??????????? 4-4 ????
?????????????????
?????????????????
?????????????????
?????????????????
???????????? 12.5%??
?????????????????
?TSR??? 0.5?????????
?????????????????
????????? TSR??????
?? 0.5? 0.6???  
 
????????????????
???????????????? 
(??)??????????????
?????????? 4-5 ?????
?????????????????
?????????????????
??????????????? ??
???????? 
 
????????????????
??[Deng 2008 ?] ????????
?????????????????
???????? ?????????
????????????????
?????????????????
?????????????????
???????????? 
 
62 
 
? 4-4 ????????????? 
?????????? 
 
 
? 4-5????????????????
??? 
?????????? 
 
 
4.4.3 ???????? 
 
? 4-3 ??????????????
?????????????????
?????????????????
?????????? 
 
?? 
??? 
???
?? 
?? 
?? 
???
??? 
19.6% 30° 3 0.073 
26.1% 40° 3 0.103 
29.4% 45° 3 0.120 
32.6% 30° 5 0.105 
34.8% 40° 4 0.131 
39.2% 45° 4 0.149 
43.5% 40° 5 0.145 
47.0% 72° 3 0.170 
49.0% 45° 5 0.163 
52.2% 80° 3 0.188 
58.8% 90° 3 0.186 
62.7% 72° 4 0.189 
65.3% 60° 5 0.193 
69.6% 80° 4 0.203 
71.8% 110° 3 0.185 
78.4% 72° 5 0.191 
? 4-3????????????????
?????? 
 
63 
????????????????
?????????????????
?????????????????
???????????? 4-6 ???
?????????????????
????????????? 0.18??
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????? 12.5%??? 19.3%? 
 
 
? 4-6????????????????
???? 
 
 
4.4.4 ????????? 
????????????????
?????????????????
?????????????????
?????????????????
?????????????????
??????? 4-7,4-8???????
?????????????????
?????????????????
? 4-4 ??????????????
????????????????? 
 
??(n) ????(%) 
1 0 
2 132 
3 275 
4 436 
5 525 
? 4-4 ????????????? 
??????? 6.5???? 
 
????????????????
?????????????????
?????????????????
????????????? [Leung 
2009 ?]?????????????
?????????????????
????????????????? 
  
64 
 
? 4-7?????????????? 
 
?????? , 
m/s? 
?????? 
2 0.4 
3 1.3 
4 3 
5 6 
6 10 
7 17 
8 25 
9 36 
10 50 
? 4-5????????????????
????? 
 
? 4-5 ?????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????? 
 
65 
 
? 4-8 ??????????? 
 
 
4.5 ?? 
 
????? CFD ????????
?????????????????
?????????????????
?????????????????
?????????????????
???? 50%???  CFD ????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
?????????????????
????????????????? 
 
66 
4.6 ???? 
1. Deng Y., 2008. MPhil thesis, Design 
Optimization of a Micro Wind Turbine 
using Computational Fluid Dynamics. 
The University of Hong Kong, 169 pp. 
2. Duquette, M. M., Visser, K. D., 2003. 
Numerical Implications of Solidity and 
Blade Number on Rotor Performance of 
Horizontal-Axis Wind Turbines. J. 
Solar Energy Engineering, November 
2003, 125, 425-432. 
3. GWEC, Global Wind Energy Council 
(2011) www.gwec.net 
4. Habali, S. M., Saleh, I. A., 2000. Local 
design, testing and manufacturing of 
small mixed airfoil wind turbine blades 
of glass fiber reinforced plastics Part I: 
Design of the blade and root. Energy 
Conversion & Management 41, 249-
280. 
5. Hirahara, H., Hossain, M. Z., 
Kawahashi, M., Nonomura, Y., 2005. 
Testing basic performance of a very 
small wind turbine designed for multi-
purposes. Renewable Energy 30, 1279-
1297. 
6. Johnson, G. L., 1985, Wind Energy 
Systems, Prentice-Hall, Englewood 
Cliffs, New Jersey. 
7. Leung, W.K., 2009, Micro-wind 
Turbine, BEng dissertation, the 
University of Hong Kong, 71 opp. 
8. REN21 (2010). Renewables 2010 
Global Status Report, 
http://www.ren21.net/ 
REN21Activities/Publications/GlobalSt
atusReport/tabid/5434/Default.as 
9. Wikipedia (2011). 
http://en.wikipedia .org/ 
wiki/Mandatory_renewable_energy_tar
get 
